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Abstract 

The  parser  lists  a r.ur;bcr  of  typical  specific  slrills  and  abilities 
associated  v/ith  laboratory  insT-ruction  in  olem.ontary  physics.  Tiae  list 
served  as  a ^uidc  in  the  construction  of  a iiv.niher  of  multiple-choice  laboratory 
tests  in  i'.echanics,  ticat,  Sound,  and  Lloctricity,  The  individual  tests  are 
described  and  t/pical  itorcs  from,  eacii  test  are  reproduced.  Some  of  tl:e  tests 
•vere  tried  on  students  in  three  elementary  physics  course's  at  the  University  of 
iiinnesota,  and  the  frco.ucncy  distributions  cf  scores  are  ^.iven,  A su.bseqtient 
roporu  will  doscribe  the  -.rorl:  on  the  comparisons  between  paper-pencil  and  per- 
forimnee  tests  as  v/cll  as  their  lelations  to  other  acluevoment  measures. 


Papsr-Pencil  Laboratory  Kchievenien 


Tests 


in  Physics-M- 


Laboratory  v;orl<  in  olcr.entary  college  physics  is  evaluated  in  .r.ost  schools 
aLo.ost  entirely  by  means  of  laboratory  reports  v;ritten  by  the  student  outside  the 
classroom.  Ihe  need  for  noi-e  precise  instrvjrients  for  measuring:  laboratory 
achievement  has  been  pointed  out  elsev/here  (1,2),  Since  laboratory  '.voric  consists 
of  performance  and  intellectual  operations  h ■ the  student,  it  is  reasonable  to 
postulate  a two-dimens'' onal  evaluation  approacJi:  by  means  of  performance  tests 
and  paper-pencil  euaminatiens.  In  a previous  report  (1)  the  construction, 
administration,  and  characteristics  of  performance  tests  vrerc  described.  An 
insjx'ction  of  the  existing  standardized  tssus  in  college-  and  hig.h  school  >hysics 
revealed  practically  no  questions  directly  related  to  laboratory  work,  7ncrefore 
it  became  necessary  to  initiate  a prc..,ram  of  paper-pencil  tost  construction  to 
parallel  the-  investigation  oe.  performance  items. 


Conference  vdth  Consultants 

A one-day  conference  '.vas  holo  at  the  University  of  i.inncsota  on  June  16, 
1952,  The  object  of  the  conference  was  to  review  the  '..'ork  on  performance  tests 
in  physics  and  to  discuss  plans  for  Inture  research.  Present  vrore  Professors 
G.  Frcier,  R,  Goodvrin,  L,  Mcdcisky,  D,  Roller,  and  C,  N,  '.Vail,  the  consultants 
for  the  project.  Dr,  C,  Hoyt,  the  rhrector  of  the  Euri^au  of  Lducational  Research, 
and  Dr,  K,  Kruglak,  the  Principal  Inv 'stiiator.  The  laiter  reviewed  t:ie  purposc- 
of  the  project  and  the  v.-ork  al'-.  ady  accom.plishc  d.  The  ^.roup  v.-as  talccr.  through 
the  general  physicu:  laboratories  to  er.iunbie  the  . 'C  r for  ruin  co  items  vmich  had  been 
left  set  up  at  the  locaMcns  after  the  spring  quarter  c;:a.mi nations.  The  con- 
sensus of  the  group  v/as  tliat  the  evalury  i on  of  laboratory  teaching  in  physics  is 
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an  extremely  ir.ocrtant  problem.  It  ’.ms  also  brought  out  tha+  if  valid  paper- 
pencil  tests  could  bo  developed,  much  of  th?  laber  involved  in  sci-ting  up  and 
grading  performanc  ’ tests  right  ha  cli  inated. 

The  conferees  agr  ed  on  the  dcsirabilit:^  of  c;ya’..'ing  ' a list  of  objectives 
which  vrculd  defina  specific  slrills  and  abilitie  s charact ’ris tic  of  the  physics 
laboratory,  Exasiples  of  sveh  objectiv' s v"'rc  g^ven:  translation  from  s,)Tr.bol  to 
rca]  object  and  vice  ’/ersa,  estiman.  of  a -.  ..rror,  evaluation  ef  ir.casurinc; 
instrunents  in  tor;:;s  of  z'.ro  setting  and  ’.•.niformi 'y  of  scale,  etc.  After 
constructing  itor.s  for  specific  objectives,  a master  list  of  the  items  '..'ith  a key 
v.'ould  be  sent  to  cooperating  institutions  v.-iti.  a request  for  an  appraisal  of  the 
items,  Tnus,  along  each  item  there  .might  bo  provided  a place  for  chcdcing  one  of 
the  choices: 

( ) the  item  is  v.,ry  much  like  the  sl;ill  or  ability  the  student  used  in  the  lab 
( ) " " " somev.'hat  " ” '•  " " " '•  " " " " 

( ) II  II  tt  II  II  II  II  It  II  II  It  II  II  II 

Another  approach  would  be  to  s^nd  a list  of  skills  relevant  f.o  laboratory  wor!; 
vfith  a request  for  a def  inition  cf  each  s!;ill  .and  a description  of  a skill  not 
r.a:,-.ed  on  the  list,  -.dth  specific  examples, 

Devcloptr.- nt  of  P.aper-Pencil  Tests 

On  July  10,  19!;2,  2r,  C,  N'.  '.(’all  and  H,  Kruglak  met  to  di.ccuss  plans  for 
carrying  cut  t'co  r'’co:"i.mcnda..io:'.5  of  the  c.Mfcrencc,  It  agreed  to  concentrate 
on  the  dcvclonnent  of  tests,  each  cf  \/hich  v.'culd  (a)  .aioasure  a vo’ / narroi/  range 
of  skills,  (b)  be  relatively  easy  to  con.:tr’ect.  The  follo'.'ring  typical  rather 
than  exhaustive  list  of  specific  obj .ctivos  was  compiled, 

1,  Identification  of  ap’cratus  from  p’notographs,  diagrams,  and  descrip- 


tions 


2 


. Kno’"lod"t  Cl  the  function  of  apparatus,  naterials,  and  instriLT.cntf3, 

3»  neadi.r.2  -nstrunents  cc:xnonl/  found  in  the  physics  laboratory, 
u,  S3Tnbolic  rcpr';5;or.tation  of  real  objects  and  identification  of  objects 
fren  their  synbolic  r .:prcrr.ntation, 

5,  Selection  of  apparatus  for  spocifio  r.c-asurcr.ont  or  function, 

6,  Calculation  procedure  from  specific  data, 

7,  Reading  and  intranrotation  of  •graphs, 

8,  Dravring  a praph  from  a sot  of  ex'perir.ontal  data, 

9,  bndors banding  directions  for  carr/irig  out  a specific  laboratory’’ 
procedure, 

10,  Recognition  of  randop.  and  systcr.atic  errors,  !;aking  an  error 
analysis  from  cxpori.T.cntal  data, 

A ’lumber  of  tests  v'cre  developed  •’.•ith  the  abovr  ideas  in  mind.  In  selecting 
appropriate  itc-ms,  the  test  cons 'i.ruc tors  consulted  a Icurgc  number  of  laboratory 
manuals,  manufacturer  direction  sheets  for  special  apparatus,  and  catalogs  of 
soicntLfj.c  equipment,  ir.  R,  V,  Stuart  dcvclopLcl  most  of  the  items  in  iicchanics. 
Heat,  and  Sound,  LiT,  K,  Q’cisonbcrry  ivac  rcspor.siblo  for  most  of  the  electricity 
items.  As  in  the  case  of  the  p.^rfonr.ance  tests,  ti;e  paper-pencil  items  vrcro  sent 
to  the  four  consultants  for  rating  on  a tr:rci;-'point  scale:  good,  fair,  and  poor. 
Considerable  effort  and  time  v.’cre  r quired  in  finding  draivings  and  photographs 
that  could  be  reproduced  ■'dti;  sharp  detail.  All  th.e  items  ivcre  of  the  m'jltiplc 
choice,  five-alternative  type.  Each  test  v.'ill  be  described  briefly  as  to  the 
r skiXXs  it.  r>viT'.'*or't5t  to  nic£is\irc*  Sor^c  it*’. ns  ”n_lX  bo 

and  the  score  distr’- buttons  v.i.31  ce  ( iven  for  the  tests  that  have  been  administer- 
ed. The  scoring  forrula  for  each  test  v^as  IiR-V/,  ’.Yhere  R is  the  number  of  correct 
responses  and  W is  the  number  of  • reng  rcspcnscs. 


~ a 


Dcocri;: oion  of  Tests 
Error  ArialTsis 


This  test  ‘.las  dc;sif,n.d  to  sample  the  s'-ci.lls  acquired  for:  calcuiatir.g 
random  and  ays1,eir.atic  errors  from  ;;::p  .-r.' :.:--ntal  data  typical  of  laboratory  v/ork 
in  elementary  physics;  handling  significant  fig’.'res;  deriving  error  cq\;ation  for 
a given  physical  relationship;  evaluating  critically/  cepcerimcntal  data  for 
consistency;  d ;tcrr.'. n ng  the  absolute  and  per  cent  accuracy  of  an  nstrur'.ent 
from  a photograoh  cf  its  seai.e;  expressing  the  accuracy  of  a physical  r.e-asuroment 
from  a dcscri-ticn  of  the  l;r..Lting  accuracy  of  the  measur' ng  ii  stnunents. 

The  tost  consists  of  65  items.  It  has  not  b.on  administered  to  any  group 
to  date,  Tollov/ing  is  an  it;.;-.  •;/hicr  recc-Lved  a too  ra.ting  from  all  tlic  four 
consultants, 

( ) A qu-estion  often  asl:cd  is:  Could  yo-u  use  27/1  as  the  value  of  n in  an 

experiment: 

Ca)  Tnis  is  a catch  question  since  22/1  is  the  value  of  n , 

(b)  The  ans-'.er  is  ir.variably  ''yes''  since  tiic  difference  bi.;tv:r.en  22/1 
a.nd  Ti  is  iiot  enough  to  make  any  difference, 

(c)  It  is  p'-r.':.i3sibli  to  use  22/7  for  n if  you  make  the  indeterminate 
(random)  ^rror  larger  f'-:an  the  difference, 

(d)  Since  don't  measure  n , it  doesn' t .-.ntroducc  any  ■'■reor  in  the 


v,xperimcnt  so  22/7  is  an  accc^tubi.;  value. 
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Heading  Inntr‘.uaonts 


This  tost  consists  of  four  parts,  each  designed  to  evaluate  the  subject's 
ability  to  read  the  scales  of  i.istrur-ents  comrr.only  used  .in  the  eler.ontary  physics 
laboratory,  ?a?'t  I has  20  cucrti-'r.s  on  Lhn  vernier  caliper.  The  rain  scale  and 
the  vernier  ar^  reproduced  in  one  di<agra.a.  vath  the  zeros  of  both  coincident  so 
as  to  enable  th ; stud-r.t  to  find  the  least  count  of  the  in.-trur.K'nt,  Tb.e  instru- 
ment is  then  shevna  vp  th  the  jav.-s  closed.  The  subject  is  a.slccd  to  deter-p.--.-.  t’ne 
napnitude  and  si^r  of  the  zero  ^rror.  Another  dravring  of  t..e  same  vernier  is 
labeie-d  "jav;s  closed  on  an  object".  The  testce  is  asked  for  a reaci.'g  of  the 
irstruinont,  Vornio~s  '.dth  a variety  of  scales  v/urc  used.  Part  II  contains  16 
items  on  micrometers.  The  items  are  similar  to  those  in  Fart  I,  Part  III  has 
12  items  designed  to  a '.  'raise  the  student's  ability  to  r^ad  stop  ’./c.tc!’.es»  The 
v/atcl'.  face.s  are  reproduced  nhotograohically,  approximately  full  size.  Part  TV 
has  16  items  designed  to  determine  the  student's  skill  in  reading  the  scales  of 
a meter  stick,  nrotractor,  graduate  cylinder,  analytical  balance,  spring  balance, 
thermometer,  and  hydrometer.  Some  of  the'  scales  are  photographic  reproductions; 
others  are  schematic  drav/ir.j^s. 

None  of  the  items  in  th<;  Heading  Instr'umonts  T,nts  have  been  tried  on  any 
group,  T'.vo  items  from  Part  1 are  reproduced  bv.lc'iv, 

( ) Refer  to  diagram  ffl,  (See  Figs,  l<5c2.  Appendix  A)  'The  zero  error  of 

vernier  caliper  #111  is 


(a) 

o 

• 

o 

cm 

to 

be 

subtr.actcd  from 

all  readings 

\ 

C»09 

cm 

to 

be 

subtracted  Tro';; 

all  readings 

(c) 

C.03 

cm 

tD 

subtracted  from 

all  readings 

(d) 

0,01 

cm 

to 

be 

aided  tc  a?.i  r^ 

adings , 

(c) 

0,09 

cr.; 

to 

be 

added  to  ill  r. 

adings. 

( ) Re  for  to  dia;^ror;  f>2.  The  reading  of  vernier  caliper  //111  in  diagram 

ir'P  is 

(a)  10, 06  cm, 

(b)  10,60  cm, 

(c)  10,66  cm, 

(d)  16, 06  cm, 

(e)  16, 60  cm. 

Identification  of  Apparatus-Mechanics 

The  purpose  of  this  t;st  is  to  find  out  ho’v  familiar  the  subject  is  vath 
various  pi-cos  of  oquioi.'iCnt  used  in  performing  w>.p-.rii:'.onts  in  Mechanics,  bach 
of  the  thirty  items  refers  to  each  of  the  thirty  photographs  of  devices  and 
instruments.  Tine  subject  is  to  identify  each  piece  of  apparatus  shov/n  in  the 
figures.  The  test  '.vas  administered  to  Il8  students  in  Physics  1 and  166  studv.nts 
in  Physics  la,  fall  quarter  1952,  as  a pre-test,  and  as  a post-test  to  53  and  70 
students  respectively.  The  Physics  1 cours<;  is  offered  v/ithout  laboratory; 
students  in  Physics  la  had  tne  conventional  laboraLory  exper ’.encc.-s. 

The  frequency  distributions  of  scor>-s  are  saovai  in  Appendix  A typical 

item  is  reproduced  bclovr, 

( ) Picture  3 sliov/s  (See  Fig,  3,  A’;'ocndix  A) 

(a)  plumb  bob,  (b)  spark  r.'cordcr,  (c)  buss^r,  (d)  stylus,  (c)  drawing 
pen. 


Function  of  Apparatus-hechanics 

This  test  vnas  designed  to  measure  x,ho  student's  understanding  of  the  most 
common  use  of  the  various  devices  in  p-.-rforming  mechanics  cx'periments.  The 
thirty  itc:ns  are  based  on  the  same  photographs  as 


the  Identification  of  Apparatus 
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Tcrt,  Tho  Fvnclion  of  Ap-;iarat,us  T.st  •..‘cs  also  administered  to  tho  Physics  1 and 
la  students.  The  frequency  distributions  for  the  pre-t_st  and  post-test  scores 
arc  shov.T'.  In  A'pendi::  B2.  Follovring  is  an  iten  fron  the  tost: 

( ) ih.e  a“p".ratus  shov.71  in  Figure  3 is  used  to  (See  Fig,  3,  Appendix  A) 

a,  receive  code, 

b,  record  a tj-^'d  cscillatory  trace, 

c,  lottv.r  cirav.'ir^s, 

d,  rule  linos  on  netal  or  vood, 

e,  alif-,n  points  verti  jelly, 

i jopc  r i;.!'jnts-ijo  chan  i c s 

In  this  test  the  .xaisinoe  is  shovm  a photograph  of  apparatus  designed  to 
rncasurc  a ^iven  ■'hysical  quantity,  Hu  is  asked  for  .additional  apparatus,  to  bo 
selected  from,  another  se-ries  of  priot ographs,  needed  to  yield  sufficient  data  for 
calculating  the  required  quantity,  Tno  lixp-riraents  Test  v/as  given  to  the.  Physics 
1,  la  groups  <as  a.  pre-test  and  pest-test,  T-ic.  frequency  distributions  of  the 
scores  are  given  in  /vpruT.iix  D3,  One  of  the.  1?  itemus  in  the  te;;t  is  rL.oroduccd 
bulo'.Y, 

( ) Tne  set  of  app." ratu.;  shov.-n  in  picture  h is  to  bo  used  in  obtaining  the 

da.ta  necessary  fo:’  finding  the  coefficient  of  friction  by  the  inclined 

plane  r.ethod.  To  yield  sufficic.nt  data  tb.v.  set  of  apparatus  labcle'd 

./];  (.le(.  Fig,  App;ndixA) 

A,  and  itcr.'.s  and  X are  iKCesoary 

B,  and  it.erns  i and  Y are  n^c.'ssary 

C,  and  it  r.s  Y,  and  2 ar.  n.c^asary 

D,  and  iters  Z r.re  neco.ssary 
eho  '.ainL’’;.u.u  jquienent,  n.  cossary 


includ  :s 


■•.vr 


i 
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Mi  c c e llanc  ou  3-}  ic  c hani  c s 

This  test  corv^ists  of  tv.o  parts,  each  having  seven  iteris.  In  part  1 there 
are  shov/n  five  dinensions  on  photogra:>hs  of  physical  apparatus.  The  subject  is 
ashed  to  select  t!ic  most  appropriate  measuring  instrument  out  of  the  s'^ven  shovm 
in  another  part  of  the  picture.  In  part  2 the  subject  is  to  identify  f.vo  com- 
ponents that  are  us'.d  together,  or  ar  . toe.rts  of  the  sane  apparatus.  The  test  ^7as 
also  administered  to  the  groups  mentioned  in  connection  vrith  the  previous  thi'cc 
tests  in  Mechanics.  The  score  distributions  are  shevm  in  Appendix 

Heat 

Tho  21  items  in  this  tost  arc  based  on  a set  of  31  photographs  of  apparatus 
comronly  used  to  perform  the  conventional  experiments  in  heat.  The  items  call 
for  identification  of  the  apparatus,  recognition  of  its  function,  and  the 
selection  of  minimum  apparatus  for  getting  sufficient  dat.1  to  determine  a given 
physical  quantity.  This  teSt  has  not  been  administered  to  date,  Folloiving  is  an 
item  from  the  test, 

Ass'ime  cxix.ndablcs  such  as  ga.s,  cjloctricity,  vritei-,  ice,  and  rubber 
tubing  to  be  available  as  needed.  In  the  follovang  question  you  arc  given  a list 
of  items,  from  which  you  can  determine  the  experiment  to  be  performed.  Follow- 
ing the  ].ist  arc  five  corrections  of  which  only  one  is  "roper.  Record  the 
letter  corresponding  to  th.e  proper  correct’. on.  If  an  item  is  not  useful  in  the 
experiment  a correction  is  needed, 

( ) A student  requests  the  aoparatus  shovm  in  pictures  2,  8,  26,  (Sec  Fig, 

appendix  A)  and  the  ncce.osary  cl  .cirLcal  apparatus.  Those  items  vdll 
yield  sufficient  data  ,ith  the  fcllav/ing  correction  to  tho  list  of  items, 

(a)  include  item  2h 

(b)  eliminate  i ocr.  8 


v-a 


(c)  include  itonc  l4  and  2k 

(d)  no  correction  needed 
include  itcni  2h  end  oi 

Sor.c  of  tiic  consultants  f^lt  t 
olencntr.r/  studunts.  It  './as  su;^{i.s 
performed  should  b„  added,  Tn...'  Ito; 
the  experiment. 


i:.iinatc  item  2 
!'.''.t  the  above  it 
t ,d  that  the  na.. 
r.-.s  •.icru  revised 


v;as  too  difficult 
•.e  of  the  experiment 
so  as  to  include  the 


for  the 
to  be 
object  of 


Sound 

The  items  In  this  test  sample  skills  similar  to  those  mentioned  in  the  test 
on  Heat,  There  are  20  photofiraphs  of  apparatus  commonly  used  in  basic  cx.oerimcnts 
or.  sound;  the  21  items  refer  to  the  photographs.  The  test  has  not  yet  been  tried 
on  any  students. 


Identification  of  Apparatus-T-lcctricity 
from  a pi'.otcgraph  of  .’ieccs  of  electrical  apparatus,  the  ex.'ininec 
identifies  a particul.ir  one  by  associating  t.hc  numbu'r  of  the  picture  vrth  one  of 
the  five  terms  listed  in  e.'uh  item.  Of  tlv.  22  it.ms  in  this  test  16  have  beeu 
tried  as  a pre-tost  and  pest- test  on  one  proup  of  Physics  S ^nd  one  group  of 
Physics  d students  at  tl.o  Univ..r.sit/  of  llinn.sota,  -.vintcr  quarter  1952,  The 
frequency  distributiens  of  the  scores  ar;.  sho'.'m  in  Appendix  Ci, 

Function  of  Arvpir.'.tus-iilcctricity 

The  items  in  this  test  arc  based  on  the  same  set  of  ph.otographs  as  the 
previous  t.,st.  The  purpose  of  the  test  is  to  find  evt  the  extv.nt  of  the  student's 
familiarity  vdth  th..  us  .-  of  the  various  pi.ces  of  el'  ctri  cal  v.qui'T.-.jnt,  Of  the 
27  items  lo  have  been  tried  on  the  sa.mc  groups  as  the  Identification  of  Apparatus 
Test-IIlcc Iricity,  The  frequency  distributions  of  the  scores  ar^  sno’.vn  in 
Appeuri::  Ct_, 
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Function  ;f  App.ir'ilus-iluctricity 

The  items  in  this  test  arc  based  on  the  seme  set  cf  photuf^rapi-s  as  the 
previous  test.  The  p-.;rpose  of  tb.c  test  is  t ■>  find  out  the  extent  of  th-' 
stuJ.nt's  fan^liarity  v/ith  the  use  of  the  various  pieces  of  electrical  cpv’ip-.xnt. 
Of  th.;  27  ite;;s  l(i  !vav''.  b .cn  tried  on  the  e.er.e  preups  is  the  Xdentific'.tien  cf 
Anriritus  Test-21  ectricity.  T'ae  frequency  distributions  of  th^  scores  arc 
shov.Ti  in  A-)  jcndlx  Cq. 

Electrical  Circuits 

This  test  consists  of  t-n  photo, ‘iMpiis  of  •.vired  circuits  'dth  nu.tb>.rod  co:n- 
pon..nt3  and  t.  rr.inais.  The  main  purpose  of  the  test  is  to  assess  the  students 
skill  in  tiMcin,2  circuits  from  schomatic  diagrams  and  vice  versa,  Th'^re  arc  also 
items  v.'iiich  sanule  the  suciect's  ability  to  recognize  the  function  of  the  circuit, 
the  use  cf  certain  components  and  instruments  in  it,  and  knorledge  of  th.e  operat- 
ing characteristics  of  the  asseiblics  and  thoir  p-arts.  From  the  U5  available 
items  of  this  test  ?/z  have  been  selected  and  tired  on  the  above  mentioned  groups 
of  Physics  5 and  o students,  Ti-.e  frequency  distributions  of  tae  scores  are  s’.iov.ti 
in  Appenc’i::  C3,  An  iter,  fr:.::  tiiC  test  is  re>>rodvced  bclov.-, 

( ) Referring  to  the  .sche.matic  diagram  at  t.ho  right 

the  circuit  in  picture  6 is  ( Sec  Fig,  6,  Ajs- 

pendix  A) 

(a)  v,'ired  exactly  according  to  the  sche-.atic 

(b)  v.lred  correctly  except  ’./ires  2 and  3 
should  I'o  re -versed 

(c)  v/iren  correctly  except  resistances  h-S  and  0-1  should  be  interchanged 

(d)  ’.'.'ired  correctly  e;:cept  the  battery  -jires  should  be  reversed 

(e)  -.vired  c'rrectly  exce  it  .;ire  at  6 should  bo  moved  to  G, 
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'Jlectrlcal  ‘."ters 

F'. is  test  atterr.-'to  to  evaluate  te.o  'tvdents  ability  to  real  a fairly  cc:r.;jlcx 
electrical  meter.  Four  photographs  of  the  front  panel  of  the  RCa  Junior  Volt 
OLnist  rcprcsoi-.t  four  different  settings  of  the  instriu.ient,  v.ith  the  needle  in 
operating  oositior..  Four  of  the  eight  questions  ask  for  the  identification  of 
ti.e  qua.':tity  being  .neasurcci;  the  rcr\a:.ning  four  items  ask  for  the  actual  readings 
of  the  scale,  v.-ith  the  units,  i’his  test  •’••as  tr'’ed  on  the  v.-inter  quarter  trorps 
in  ?h/sics  and  C,  Trie  frequency  distrib-.’tions  of  the  scores  are  sriov.r.  in 


hppendio:  C^, 

S ynb  cl  s -FI  e c,  tr  i c i ty-^ 

Fne  object  of  the  test  is  to  find  out  ic  vmat  extent  the  student  understands 
the  conventional  sy::.bol3  used  in  electricity  and  is  able  to  assign  a syi.ibol  to  a 
piece  of  electrical  equipment  represented  1/  a picture.  The  25  items  in  the  test 
refer  to  Llic  -■'hoLo^.raphs  used  .in  the  ide..eif icavicn  and  funetjon  tc.sts  for 
electricity,  hone  of  the  ite;.u3  have  been  tried  as  yoc,  Foilovrjng  is  an  itc-si 
fro’.i  the  test, 

( ) Picture  7 (occ  Fig,  7>  Appendix  A)  is  best  represented  by  symbol 

a,  b,  _/v.aA^v_c,  — 

Sy.abols-dlectr  ic  ity-3 

This  test  is  designed  to  evaluate  the  subject's  skill  in  recognizing  a 
symbol  fror.;  the  name  or  tne  common  use  of  a piece  of  electrical  equip-mont.  This 
test  (’iffors  from  the  Symbols  A Test  in  that  ir.c  association  in  the  former  is 
made  beLv/een  a conventional  symbol  and  a vor'uil  definition  or  description  of  the 
a..par.atu3.  Of  the  2C  items  in  this  test  15  nave  becii  tired  un  thu  F;:ysic3  5 and 
0 groups,  r 0 score  frequencies  for  the  pre-tests  and  post-tests  are  .shovm  in 
, A typical  item  is  reproduced  belov.'. 


( ) SjTTibol  8 represents  a (an)  8,  Appendix  A) 

(a)  ind'.ictance,  (b)  iron  core  transfer  .ler,  (c)  air  core  transforner, 

(d)  potentioMOter,  (e)  clectronapnet. 

Tests  in  Pro  ;5a  rati  on 

T-..-0  ;noro  tests  ar ; bein^^  preoared:  O-.tics  and  I..cdern  ?nysic.s«  The  test  on 
optics  is  difficult  to  construct  along  the  s&ize  lines  as  the  tests  in  other 
divisions  of  ph/sies.  The  chief  difficulty  lies  in  photogra  .-hing  or  reproducing 
optical  surfaces  anc.  inages,  Hov;ever,  v;ork  is  in  progress  and  there  is  reason- 
able assurance  that  satisfactory  tests  •./ill  bo  available  shortly. 

The  Analysis  of  Test  Pesults 

Hie  paper-pencil  laboratory  tests  administered  during  1952-53  are  being 
analyzed.  Particular  enphasis  v/ill  be  placed  on  the  investigation  of  the 
relationship  betiveen  v/ritten  test  and  the  laboratory  performance  tests  in  the 
course  sequence.  In  adciition  to  the  3. tc..i  analysis,  correlation  coefficients 
betv/een  the  v/ritton  and  performance  tests  are  being  conoi'ted,  as  v/ell  as  the 
v.Titten  and  perfomance  test  intercorrelations  and  the  correlations  between  both 
fcrins  of  the  laboratory  test  and  other  achievement  measures  in  physics.  It  '//ill 
also  be  of  interest  to  knov/  v/hether  or  not  there  have  been  any  significant  gains 
on  each  of  the  tests. 
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Appendix  C3  . Distribution  of  Test  Scores  . University  of  Minnesota 


■.'.'inter  quarter  1952-^3 
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